Introduction
Consider the classical Yang-Mills equations in (s + 1)-dimensional pseudo Euclidean space R s+1 with pseudo metric denoted by g μν in the canonical basis of R s+1 corresponding to coordinates x λ . For the moment the signature plays no role so g μν is simply a real nondegenerate symmetric matrix with inverse denoted by g μν . In terms of the covariant derivatives ∇ μ = ∂ μ + A μ (∂ μ = ∂/∂x μ ) the Yang-Mills equations read
for ν ∈ {0, . . . , s}. By forgetting the detailed origin of these equations, it is natural to consider the abstract unital associative algebra A generated by (s + 1) elements ∇ λ with the (s + 1) cubic relations (6.1). This algebra will be referred to as the Yang-Mills algebra. It is worth noticing here that Equations (6.1) only involve the product through commutators so that, by its very definition the Yang-Mills algebra A is a universal enveloping algebra. Our aim here is to present the analysis of the Yang-Mills algebra and of some related algebras based on the recent development of the theory of homogeneous algebras [2, 4] . This analysis is only partly published in [10] .
In the next section we recall some basic concepts and results on homogeneous algebras which will be used in this paper. Section 6.3 is devoted to the Yang-Mills algebra. In this section we recall the definitions and the results of [10] . The proofs are omitted since these are in [10] and since very similar proofs are given in Sections 4 and 6. Instead, we describe the structure of the bimodule resolution of the Yang-Mills algebra and the structure of the corresponding small bicomplexes which compute the Hochschild homology.
In Section 6.4 we define the super Yang-Mills algebra and we prove for this algebra results which are the counterpart of the results of [10] for the Yang-Mills algebra.
In Section 6.5 we define and study the super self-duality algebra. In particular, we prove for this algebra the analog of the results of [10] for the self-duality algebra and we point out a very surprising connection between the super self-duality algebra and the algebras occurring in our analysis of noncommutative 3-spheres [9, 11] .
In Section 6.6 we describe some deformations of the Yang-Mills algebra and of the super Yang-Mills algebra.
Homogeneous algebras
Although we shall be concerned in the following with the cubic Yang-Mills algebra A, the quadratic self-duality algebra A (+) [10] and some related algebras, we recall in this section some constructions and some results for general N -homogeneous algebras [2, 4] . All vector spaces are over a fixed commutative field K.
A homogeneous algebra of degree N or N -homogeneous algebra is an algebra of the form
where E is a finite-dimensional vector space, R is a linear subspace of E ⊗ N and where (R) denotes the two-sided ideal of the tensor algebra T (E) of E generated by R. The algebra A is naturally a connected graded algebra with graduation induced by the one of T (E). To A is associated another Nhomogeneous algebra, its dual A ! = A(E * , R ⊥ ) with E * denoting the dual vector space of E and R ⊥ ⊂ E ⊗ N * = E * ⊗ N being the annihilator of R, [4] . The N -complex K(A) of left A-modules is then defined to be
where A ! * n is the dual vector space of the finite-dimensional vector space A ! n of the elements of degree n of A ! and where d : A ⊗ A ! * n+1 → A ⊗ A ! * n is induced by the map a ⊗ (e 1 ⊗ · · · ⊗ e n+1 ) → ae 1 ⊗ (e 2 ⊗ · · · ⊗ e n+1 ) of A ⊗ E ⊗ n+1 into A ⊗ E ⊗ n , remembering that A ! * n ⊂ E ⊗ n , (see [4] ). In (6.2) the factors A
